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(57)Abstract 

PROBLEM TO BE SOLVED: To reproduce the directional characteristics of 
a musical instrument and the difference in the direction of a player. 
SOLUTION: Space surrounding a sound source S set in a sound field 10 
that is the object of reproducing is divided into sound source element 
regions S1 to Sn. Space surrounding a sound receiving point R is divided 
into sound receiving element regions R1 to Rm. Sound irradiated from the 
source S is emitted from the regions S1 to Sn, goes through the field 10, is 
made incident on the regions R1 to Rm and arrives at the point R In the 
above operation, impulse responses are obtained for every combination of 
the regions S1 to Sn and the regions R1 to Rm. Then, sound radiated from 
an actual sound source Sr in actual arbitrary space 26 is collected by 
microphones MC1 to MCn arranged corresponding to the regions S1 to Sn. 
An FIR matrix circuit 42 conducts fold in computations on the collected 
signals by impulse responses obtained for the regions SI to Sn in the 
corresponding directions and reproduces acoustic signals generated by the 
computations above from speakers SP1 to SPm arranged corresponding to 
the regions R1 to Rm in the corresponding directions within an actual 
arbitrary space 32. 
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(54) mwv&m m®mmism&&zf*:<Dm 



(57) [gift] 

s (Dmm<D^m^m^mmm,s i~snc#«>ju § 
*iiss^e.ft*fsnfe^s i~sn^e.m»sti 

T«»l 0j*3£iioTR l~RmlcA#t2nTg«£R 
(CPJM-r-5^CD-f>A;l/7>)l£;S*S l~SntRl~R 
mO*a*-&t3-B-r"i:{C*J6-5). ffit©SI®£D?gRg 2 6 T 
*®CO*I@iS rfrZWHZtlZg&S 1~S nK^J&L 
TEM^hfc#V-1'^D7t;>MC 1 ~MCn1NR : g ; -r 

-5„ F I RV h'J^7.lHlSS4 2tt§Jtx*«-^^^-n^ ; n 

-&*[61©R l~RmfcjttiSLTi3S$nfcXlf-*SP 
l~SPm*^ttlifnS4t4. 




( 2 ) 

1 

«ic»#ju> m^mtoizmizis nfc«£ © a © ^ m 

t>i*z'£izmw£rc\tmm-c*tb. ^st©*®©^-? 10 
<Dm%.<Dmffi(D&.w.iz-?-( ^d^^ibbu ffit©* 

»£T*:£fa©jl:i:©SglSf©{iBK7 l if--#£EBU 
^*®©«^e>&»£:n5«£ wis^-f * D*>r 

ui m m \z -o » mtf> ft* y/wx m& -e^-n^nfi^ 

n#jfct-s:#ft©§#BiSi®^fc#&bTEB;*nfc* 

MET. £-#1' J: •£>?!£© 

*£. 

[is*^3] wtav-i'^D*>-riDi^bfc^^-ji.s 
*pb. *r<D'&m.m^*ft±VT, mm-(yn)V7,m^t: 
(D&fr&frm jf* brstrisx hr-* &fi#JH i 
B*©w«?wi;frifc. 

g^jSSrB'J* ©&BK:i9:)£bT&«&*3|c« 1)1^3 ©V* 

[!f*^6] llLrG*l&©^<hl!ffE^©g^£, n 
— ^F«9<D|^-ficBtCtg^bT^:-5g**]g 1 fr<Z> 5 ©U 

[S*«7] t5tB*K©Wi®tSf|fB^©S^^$r. »J 
* COSrartfCKiebT^-Stt^ 1 6 5 ©ti-rn^tc 
Elt©4Nlffll9tt. 40 

[»*a8] ffie*&i£;ft«tt&ffie£*£XM.*©# 
[M&hi o] s«»*©#«rtK&«3n&#ig.©ra 
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2 

H£ttS*A** 'L-t bfc&SwtiittawglfgaiB^ 

& m»£ nx*iiiB«»rt si^ ti»e#s*s* 
«*»cA»snTiWfEa*jftK:iiiai-r*iB©'f >/^u^ 
fc^sfi^aa-sd?©/^*-* t bTMB#*Ks* 

«*£ME#S*S*«*©i&*fcto*£ifc:Kj£bfc 

«*©*»©aniBTs*Ei«©#aiojs o ©ME&«ii£* 
««fc»«r-6*iaio!)aao!)E«ott«ciBiisnitv 

£*©*IR©$IH-C*IS©S*j*©H 0 ©i»E*2#B 

WIB^©S : ifg^e>KW$n-5W^Mf3&V'f ^ D*:> 
If b . «#tt*«^£l»E**&*«**l;:T-t-n 

■SFTr-tn-tniJWkJMfiJIU KttJVlCJ: 9 

&#»«#Sn*BtoJiE»T*n*n#j6T*#ia!i©s* 

B. 

i] wiBSS^ww^rtTWgE^istitfia 
seisin— ftiucKjesn. me*iBo*«tttB* 
«©a*j*#H-3nnrt©R-<fc«Kia!jfcsn. »ev 

j*, Ba?3xtf-*tci^>?i±©-a©ii!)f^«:*Ptp B it?ff 

3W*«i OBfc©W«wgigB. 

HwssrasiswaiSr+^t'bfciiJtwscffftw^aiBsR 
»w»c#«b. K*«rt©»jo«ir«fcK>Esnfca#j« 
©^ h© ^ n * K§f^ £ 4" £> t b fzLmg.<D$.ftft ©s 
^^^m^tc^fij b , me«M^ 6«t«s nfc#a«miE 

-f >/t JUX £ &&&&&W<Drt 9 * - * £ b T WE 
*©*IR©3IH-C*IR©SH©H D ©fltE#*S(S* 

<s«»c*#f£:-rs*[a]©jsa:©iB3Bi©&sciBB3nfc-7 

tt*©**©ffliai-rillB©5*j*©« t) ©WB#S#B 
.*®«fc^i£:-r4*|6]©jSS:©ffil8l©fi:BlcES3nfc 

WB*l»©#*A»6*»*n***iWrB«v-f i7 djJx> 



( 

3 

B4n, ssisnfev^f ^d*>^£©jr*«#£ 
m&mzwrz-f >n)i7,it^-v^rnt'nmi^&^n 

mmzftm b . «** a obu ©&m kkjs a ftfcs*j» 
-r >/wx£&&&&&*ttff <z>^ ^ - * <t L-xwts 

-f D * >TiR# b TS « b £ » £f -5 ff 
WfBW±^@T^*$ V-f d > r t ©flX^ff^ 

s^m^fcH-r^'f >/vv7,&&-ctn : enm.?>-&?>-8i 

[0 0 0 1] 

&mm<Dft%m<Dmm&mmiz£2> : g<Dm^$:nm*im 
cbx, £vm®i$<<D&z> : gmnm : $:°imizvtzb<D-v 

[0 0 0 2] 

[*£#©&*&] ^-^f ©ft tot i s 'J xz>^- 
& j $>m8i&m-?nm-t2>i£%i<D^&$:mw-rz>. 121; 

vl 2±«Hc« : ilSSS:^b, £l£l 4 R£ 

KS*^R*+-6tbfcjia:©st#ftw§«g*« 

«R1, R2, , Rj, , RmiZ^m-T^o E 
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1 2##J (m=l 2) \zVtcW&ni-?o E4tc^TJ:5 
t (0 4. 0 6©§^5$t^£R l-Rmtt, 03©^ 

ffltt«il£ffl<^ iflSA^SW^ntfilOrtS: 

s^'t, fiis a nfc«*^« 1 ort^riioT 

#§^M3St£H£R 1 ~Rm^6AoT§«,£RKSij;i-f 
10 5IS©-f>n;W«SS, §SfSfi^Rl~Rmr 

[0 0 0 3] **^nft&§fg$i«R 1 -RmCTi 
©f >,-t.)PXj£§hl ~hm tcStJtffl©*S©?EB 
t?f ® 1 0 *SIt5«^©^fAi6£5B 5 (X* 

r.. v 7.->if)i-A^m&me>&m<Dmwi<DQm 1 

r GiSte^ 1 6©¥®rt**g« ©H3 91C. ME«- 
ffS*SI(Rl~Rm (0 3) K^JtrTS^lpJlCXt? 
-^7S P 1~S PmSriBB-r-S (i5T«Xlf-*SP 

20 l^spmomw&w&miaigi&mmmmR i~Rm 

. ©^J£ffitc£*Dirc«:£l$tC05KbT^5. ) .0 DA 
T v^Jl- • • 7—fV^—^) ^C D 

2 3^ >*;w#«nttt 1 >*;u 

C^tl, '\7H7>7 r 19^lTF.IR7^;^ 

2 0-175S20-m (fi*&*S5at«) iCA^tl 
•So F I R7^W2 0-171S2 0 -mldi. ifflfS* 
tb^ntcf >rt)V7>fa& hi ~hm *Sfi*.ji^SI#C9/1 
^-^tbTia^tlTl^., 1^*>*^*»«# 

30 ttF I R7>c;U^2 0- 17iS2 0-mT^-tl^S*- 
&*«*SnT, &g$^5?t®^R 1 ~Rm{C*fJ&b*: 

^Snfc^WW^H, T>72 2 - 1 71M2 2 -mT 

iiinanT, s-fchtrrsxtf— asp i~spmi^-t 

j£R r ©lffl*££&g;^&^©i;$3££n.S. £©<fc 
filO ©gj£ 1 4 tC^3#Bm-eW5££&S:r<5 - t 

40 

[0 0 0 4] K±l4B2©7f-'yi 2±T*«l/TH 
7,7— V 1 2±"CSI#bTVi-5ii : ?KS:7.5r— 5^1 2 ±T 

#ffi*iJi^-r-2>o S2©f«l 0fc*3^T, 7.7— V 1 
. 2±©«ilS€^P*lcS^R«!:-r^.o §$^R (=# 
ilS) ©^H©^F B 1*WfBS3if^mir. iSfAR^ 
«P^tbfciia:©3itt:ft©S^*M«R l ~RmtC» 
50 0 6Jc^-TJ;-5(c. «iiStbTillt(ii]ttlfjJS 
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5 

«,sr (=*ais) ^pjs-r^^^Jti^tt^-f >7u*> 

WMs^e>&»£*i*:«a*if«i ort£iI 
ai-r*i»o-f >/^^l£:»*. #S«^MJ®R1~R 

[0 0 0 5] *e6nfcMt^itRl~Rm^ 
(D-f>^M**hl ~hm {cS-^ffit^&CD^ng 
tf* 1 0 4BinS^O->XrAllilE$i 7 K5k 10 
T. 'J * - > iOP— A4»H^«cr>e«©*fi5»^F^ 1 
6rtT> i£*ta*S[$£fT3&M (^CDWilS r 
^WStSRr. iifim^ra 1 6 ©¥ffil*J<t>i*ig&) 
<D±JjmiZ^«( ? P*> 2 4 K^*&H(0^ 
DtC. ifrfS^ggmffi«R l~Rm (0 3) fCJtJfc-T 

5^txt:-*sp i ~s Pmzmm-?z> (M7-C\t 
t. tr-* s p i ~ s Pm©sgfiKi6 o&gmmm 

fit's y K7>yi9^UTFI 20 
_R7-f ;i/*2 0- 171S2 0-m.(«*o&.£.g?ggg) fir 
\j]2tl2>o FIR7^J^2 0-17iI2 0-ml: 
SijS3#«6 e.nfc-f >AUk*££hl ~hm 

;W*#«#ttF I R7-fM2 0- 175M2 O-mW 

7>^2 2- 17T/S2 2--mTil*nT, Stt^-l) 
7.K-*SP l~SPmA^^-n-?-*nil^$n-5o CCD 
•fc^fitLT. ri5<fctfg^.£R r fir^-5§t*# 30 

fii> Jfefc^fc^CD** 1 OfflXr- 2±fiIV>-5# 

[0 0 0 6] 

MRl-RmJtffl-f^tjPXfSShl ~hm SrfflVi 
T<^-5. L^b, ^CDW^l orttc*3tt-5-r >/t;wx 

*S§fii^SCD^fa1$ttCDf5#£gfit5„ MAlf. h5> 
hCD£5&itftttCD3£<,>5&§§fi£. Xf-vl 2± 

^TS5^Ufc«^i. «3£ft^T«#Lfc«£-(?fi£, 
*>2 4©*TtCV^S5*#^h7>^-> 

*^7k 5 Pffirt-er6]^<&^AT ; fo, xtf— aspi~sp 

m^£?S££n5^fi±^tLft^. OiD, IfeggCDifft 
[0 0 0 7] Z\0)&W\t. M£fE3|E<Z>&«£j3t?£roa 50 
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[0 0 0 8] 

[g|@£&&T5fcii&«^g:J c«^^colp«s^te 

s *iTfl&e£*j& (c sna-r -a n<o^>jwx * sate 

re«Ott«K"7-f *D*>£EffU ttlc©^B5(D^W 
K&iR^ft^ * ^tX^tl^J^-r -5 75 fa CD *ijgS^€g^ fir 

u mmmz£*)tk&Lt<ntz& : gwm^&^n?nttm 
T&^favgi&mmmmizttfoLTmwzntcx tr-a 

[0009] cncinn trsi«of 

m<Dm H CD ^F^ * #»J L &*fl[SSfiR4t <h CD A B 
cd^FbI <&^#J U/tS«fS^«^CDm^-&^1±^i: (C-f > 

3M££iR#U S*5:ff ^^^CD^r^TS^Sg^^^ 
JR«bfc«^<£r^f&-r^>#M^^CD'f >n)V*fc!& 

timwilt, *tf£;-r-5§ifgigffi«cDxtr-* 
TS^-r^.t'ptwLfecDT. Jt^tt^^-r^ms^si^ 
tntf, -^cDi6]#ti£:i;TS^-S)^s^$n-5. 

i^#*ffp*i^cD^rartT. mmv&ot-rz&m 
<o*T-z?±.x&m\zK\siEm\zn^%j3fa&fa^T 

&m\z*ti,m.?>zfa^TfcmvT^z3:5\zmz\z. 

fagm&mmftMmz&z&vM^tfntkzri. &<om 
mmv&zgmnm&vimiztiiz.. 
[ooio] z.omwv&mnmjj&T'i-i. v-f^p* 
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7 

»3M?£fT P*l&©#iBi<!:£lg£fT5lll8©§^ 
I^fc«<h£#RSii«H£©#tiJJBtg (#«>J3&, ##J/^ 

-» «i^-fc$fc«s^e-a-T^-r-5ci*t-e^ 10 
*ra-2m©ra-ffiBictti£b. *otiSMft)iii 

[o o 1 1] z<D5tw<D : gmnmj58iiz&tut, ma« 

^±©ra-figic^^bT&-f wwxjssf***, st 
m*ft5$zmo&m c*^3>*\ am**) n-zmm<D 

£Xfcr-#£EBU V-f ^P*>{C«fc.5iK^ -f Wt 
;PX&g<h©S^&^gi[Sk Xhf-^tci-Sff^©-® 

ro^SrtT^srx^-^^ia^bSTt^^flgtc^ 
jft**J*KK«bT*-f >/wx«*«#«>, M^^fT 

[0 0 12] COfi«««SSSttt. WK2**©« 
«rtK»ftS"nfc#«©HH03SIH*K*«*»f^i: b 40 

snfc*jWfflE*w«R***fc&w»sftTitE#« 
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wc**o*if^o» o ©ttE#*SR*»«ic»j&-r 
s^flioaaoiEKo&BicEBsnfcx tr-a tzm 

©s*R*»wc:£icunjit#jsu mer&^mmmz 
*H6bTEBanfcxbr-**»&-€-n*ns*-r-&'b© 
'©$«H3i^Bic<tntf, iiojfiw©**?! 

*©«»rtTMB*«£»ES*j&#R|-ffiBK:R«a 
E»*i&***isJ:tfJpJlteJ«. MEXfcT-rtKJ;*?! 

[0 0 1 3] d©3£9§©#«««Sfitt, HI» 

rto»j©fiBK»3e*nfcg#js©«H©fflB*Ka* 

jfit*4>^i:bfca3i[©Stffft©SMFfi*1H«K»Wb. 

«e*i* 6*»snfc#*«WE#*s»*B«3ft> em 
*tanTWE**rt*)it)TmES§*S35iffl«frAi* 
snrii&B£Wj£t::sisg-rsK©'f w^uxjesFfcaa- 
i&«4Me>yi Tios&«KR*tttt £ I9E 

«-§«R*®«©m*£:b1±r<hCR3£bfcS*i&*& 

S*|oJ©®^©ffil»©fi[B»'EB$tlfc-7'f ^PjJ>> 
t, Kv< *n*>TriR*bfc«*IS»tfbB£T** 

©WE#s*s*««»c»*r**w©jifi©E»ott 

RKEBSttfcXtf— #££JWiU Ite^REOfi^ 
6»»Sn*f*llBft7-fi>n#>TRfl/TMli» 

S tifc v-f i7 □ * > r £ ©tt*«#*UE**i&**» 

wwx £^T^n^nfi^&#.j*g b , stat * tc «t o 
£j££ftfc&lf#m^*iWIElra3SSr?**i*n*#*&-rs 

•kutjsbTEBsnfcxhr-ib^s-tn-^nH^-r* 
v <D&&m%mnmzisii&-rz>j5fa<Dm±<Dtiim<D&.m. 
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[0 0 14] 

•So 

Sr+'Oi: L.fcjii[W3t#:^W#^S^^S 1 , S 2 . 

, Si, , S 0 8 ©fll'm* 5 ? 

®l*i£8#«, tttb±.H&4tom<D&tH 2##J (n = 
1 2) fcLfcffl&jR-r. S*^RWSB©2Sra 
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RS+iC?tb'fc*±OiCflsft©S#fi*«*R 1 , R 
2, , Rj, , RmtC^fiJ-r-5. 0 9<D0!ITW: 

(n, m= 1 2 ) 0 1 0 \Z^t^o \Z (010 

(D^mmmmms i-sn, stgi»«Ri~Rm 

tt. 08. H9 0»«»»**5CWICH*UTH 
*. ) . #«.SA»S*«tSn*:**«*«»*««S 1~ 
Sn©10*6lflTSll OrtSiaaSfcHSWUTjl 
oTSWS*®«R 1 ~RmCD 1 ^SAoTSf/SR 
ICSllitfSRO-f >/^X**t; -r^TO*JgSigjS 
1 ~S n tf'CT©S*S3gg«R l-Rmffla* 

Sltr^-rnXmSbcO'f >A;UX^hi. j (i = 
1, 2, ru j=l, 2, m) **#6tl£. 
[0 0 15] 



1) 



hi. 1 : BKSftt&ttttSn. fllfliS lfr&UJT. fSlO^SIoT 

sifs*®«R i ^eAoTSw^RjcsiM-rs^cD'f >/v[,xj&& 

hi, 2 : *«Sj&»6tt»Sti, *KB*»WS.ia>&ttiT. tSlOrtSioT 



hl.m :#«S*6*»Sn, *KB*M*S 1 A»6HJT. f*l OrtSiot;' 

SgSSil^«Rm»e.At>Tg#^Rtcei^-r'5»CD'f >7^Xfcg 
h2, 1 : .#«S^6»»Sn v *«S*«*S 2«»61HT. 1 0 rt^iloT 

S«K*««Rl*»6AoTa#/SiRlcaia'r*#©-f >/^l/X>S«r 
h2, 2 : *KS»61kMSn. *«K*««S 2i6»6UT, ^«10rt£iioT 

5HF£*«*R2fr£.AoT3$AR£a8?^*cZH' WWXfSg 



h2,m .iMSft&lfcfttSn. S- 2 j6»6fflT, *«10l*j£jIoT 
3l^g*««Rm^6AoTg»^Rfcaai , rag<P-<W^AlSg 



hn. i : wags^ssfeftsn. ^mmmmms na^aif, w«i o^a^x 
§ws*««r i ^&AoTSWjfiR.(raiai-r-&«0'f »wajs:* 

hn, 2 : flS^eiftttSn. #«S»«HjlS n*>6ltiT. fllO^IoT 
33SSWKR 2^CAoTS^^RtCSJ^-r^^(D-f >/\)V7.t&& 



hn.m : W«S>6ik«sn, fMfMS n*6UJT. til0rt*I-pI 
[0 0 16] *&6ttfc-f >/l»aj&Shl. j #«*tt*, *ffitt9fJEO!»#*S»ofcR»tt. ffcffi 



11 

g) <Dm*> \z. ite^ffiixmsi^sn ms) 

IC»«-rS*l»l^»rBH4v-f ^7D*>MC1 -MCn £ 
»f«Sri:iRlH , TEm (HlTim*D*>M 
C l-MCn(E>iEm&m£01 0 <0#K®3Rffi«ES 1 - 

««#^«**©M*tf5*IBOfflHI3 2f*j(2^#!$ 

B©»jSRr (§sg&g) ©hoc me«s«s* 
®«Ri-Rm (0 9) *c»*-ra*ia]»cxe— *sp 

1 PmSMf jj[R r KUttTMt* (HITIi 
««R l-Rm©*«»lBfc^*)1i:T«iC»JCH*bT 

) o 

[0 0 17] «*#tt**«tf-5SIBI2 eftCD^MS r 

MCnT-tn-^tURSStl. A7h f 7>7 p 3 8^lt 

bfc6»*Ufc.**SrW*-r*. DAT4 0fc6H4S 
n^7>f^D*>MC 1 —MCh©JR«e#tt, F I 
RVHJ^XIsKS4 2»CAAStl«o FIRVhU^X 
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